The extracellular calcium-sensing receptor: its role in health and disease.
The recent cloning of an extracellular calcium (Ca2+o)-sensing receptor (CaR) from parathyroid, kidney and other cell types has clarified the mechanisms through which Ca2+o exerts its direct actions on various cells and tissues. In the parathyroid, the CaR mediates the inhibitory effects of Ca2+o on parathyroid hormone (PTH) secretion and likely on expression of the PTH gene and parathyroid cellular proliferation. In the kidney, the receptor mediates direct inhibition of the reabsorption of divalent cations in the cortical thick ascending limb, and it likely underlies the inhibitory actions of hypercalcemia on the urinary-concentrating mechanism in the medullary thick ascending limb and inner medullary collecting duct. The identification of inherited diseases of Ca2+o-sensing that arise from mutations in the CaR gene has proven, by genetic means, the central role of the CaR in mineral ion homeostasis and the importance of the receptor in regulating the parathyroid and kidney. An allosteric CaR agonist ("calcimimetic") is currently being tested for the treatment of primary hyperparathyroidism, and CaR-based therapeutics will likely be applicable to other disorders in which CaRs are under- or overactive. Thus the discovery of the CaR and its associated diseases has documented that Ca2+o plays an essential role as an extracellular first messenger, in addition to serving its better recognized role as an intracellular second messenger.